Melatonin stimulates release of tissue factor pathway inhibitor from the vascular endothelium.
We previously found an association between the circadian variation of free tissue factor pathway inhibitor (TFPI) and melatonin in able-bodied males and in men with complete cervical spinal cord injuries. We therefore examined whether melatonin modifies production and/or secretion of TFPI in endothelial cells. We sampled supernatants from cultures of primary human umbilical vein endothelial cells (HUVECs) and of human coronary artery endothelial cells (HCAECs), that had been exposed to varying doses (0-300 pg/ml) of melatonin for 0.5-24 h. We then measured the protein concentrations of free TFPI, tissue factor and plasminogen activator inhibitor type 1 (PAI-1). We also measured endothelial TFPI, tissue factor and PAI-1 transcripts using quantitative real-time PCR. Melatonin dose dependently increased free TFPI levels about 25-30-fold in supernatants of both HUVEC and HCAEC, and independent of incubation duration. In contrast, TF and PAI-1 remained unaltered upon increasing doses of melatonin. Neither TFPI mRNAs nor tissue factor mRNAs nor PAI-1-mRNAs were changed in cell cultures added melatonin. The ratio of free TFPI in cell supernatants to free TFPI in cell lysates about doubled upon addition of melatonin, indicating that melatonin increased release from intracellular storages of free TFPI or from membrane-bound free TFPI. Our data indicate that melatonin stimulates vascular endothelial cells to secrete TFPI without altering transcription of the TFPI gene. If melatonin increases TFPI release in a similar fashion in vivo as in vitro, this could have potential clinical implications in both prophylaxis and treatment of thromboembolic events.